Bleb formation in granulosa cells of rat pre-ovulatory follicles in vivo and in vitro.
To determine if hormone-induced events leading to ovulation an granulosa cell luteinization might be associated with changes in the surface configuration of granulosa cells we have studied the morphology of granulosa cells from the preovulatory follicles both in vivo and in vitro. In vivo, granulosa cells in follicles from rats primed with estradiol and FSH developed bulbous protrusions termed blebs in response to injected hCG. The blebs were restricted to the adluminal granulosa cells which possess the least number of receptors for hCG. When granulosa cells from follicles of rats primed with estradiol and FSH were cultured in vitro, in the absence of serum, approximately 10% of the cells formed blebs. In the presence of 10% rat or fetal calf serum, nearly 90% of the cells formed blebs by 18 hr. Serum-induced bleb formation was prevented by 1 mM dibutyryl cycle-AMP plus 0.5 mM methyl isobutyl xanthine and by cytochalasin B (25 mug/ml), while 0.1 muM colchicine had no effect. Fibronectin at 25 mug/ml increased bleb formation three-fold over control values in serum-free medium. When hCG was included in serum containing medium, the majority of the cells remained smooth without any blebs. Thus, in contrast to its action in vivo, hCG inhibited the formation of blebs in vitro. When the cells incubated in the presence of dbcAMP plus methyl isobutyl xanthine in serum-containing medium, none of the cells formed blebs. One explanation for the seemingly opposite actions of hCG in vivo and in vitro is that hCG might act to alter the permeability of the pre-ovulatory follicles, and thereby allow the admission of serum. The admitted serum component(s) could then induce the formation of blebs on receptor-deficient adluminal cells that did not have elevated cAMP concentrations. The results suggest that fibronectin and/or other serum components, act to induce microfilament-dependent, cAMP-inhibited bleb formation on granulosa cells in vivo and in vitro.